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70. Proposed by Professor MILLER. 

A ship at A observes another at J5, whose course is unknown. Supposing 
their speed the same, prove that the chance of their coming within a given dis- 
tance, d, of each other is always (2/w)sin _1 (c?/o), whatever the course taken by 
A ; provided its inclination to AB is not greater than cos _1 (d/a), where AB=a. 
[From Cambridge Mathematical Tripos, 1871.] 

No solution of this problem has been received. 

71. Proposed by B. P. FINKEL, A.M., M. Sc, Professor of Mathematics and Physios, Drury College, Spring- 
field, Mo. 

Find the average volume removed by boring an inch auger-hole through a cube whose 
edge is e, the auger to pass through two opposite faces of the cube. 

Solution by G. B. M. ZERE. A. M., Ph. D., Professor of Mathematics and Science, Chester High School, Ches- 
ter, Pa. 

The average volume required is equal to the altitude multiplied by the 
average base. All variations of the base will be gone through by considering a 
cylinder through the center. The greatest base is the ellipse formed when the 
cylinder is tangent to two edges of the cube. Its axis is then determined by the 
equations y— ztan/7=0 (1), and x— ztan/S=0 (2). 

(i is the angle made by the plane through the origin, and the X-axis with 
the F-axis. This plane is parallel to the edge y=ie, z— Je, and at a distance of 
i inch from this edge. 

.•. sin/8=sin(}rc- — #), where sin#=(j/2/2e), as follows : 

sintf : l=i :i(«,/2). 

The line given by 

i/cos/?— zs'm/3=— i ) ,„ 

zcos/*— zs'mfS=— i j ^ D) ' 

x, y from (1), (2), (3), when z=Je are 

a;,— ietan/?, y l —$etanfi, and £ 2 =;j/ 2 — — |secy?-f-$etan,5. 

sec/J i/2 

* o 



.'. v / ( x i~ *s) 3 +(2/i— ?/a) 2 = ?r — =semi-major axis. 

The semi-minor axis i inch for all ellipses 

1 1 i/2 2e 



sec,*= 



cos,S cos{irr— H) cos#+sin# 1 /(2c s — 1)+1" 
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. e[ 1 /(2e«-l)-l] e|/(2)[,/(2e 9 r-l)-l] . . . 

.-. seci?=: Ll . — ~ — J . .-. ' "•' . — ; — - — J issemi-maioraxis. 
e s — 1 2(e s — 1) 

, • , /e|/(2)[ v /(2e s -l)-]] , , \, 
/. average volume is Jcl ~^r~iZT\\ ~^~* )Jt=A . 
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■'• A ^aTs — r;[«l/2(i/2e*— 1 ^-l)+e 2 — l]=5.4345 cubic inches, when 
«=5 inches. 

72. Proposed by B. F. PIHKBL, A.M., M. Sc, Professor of Mathematics and Physics, Drury College, Spring- 
field, Mo. 

A rod is broken at random into four pieces ; find the chance that no one of the pieces 
is greater than the sum of the other three. [From C. Smith's Treatise on Algebra, p. 528.] 

Solution by S. B. M. ZEES, A. M., Ph. D., Professor of Mathematics and Science, Chester High School, Ches- 
ter, Pa. 

Let o— -length of rod. 

By conditions of problem no part can be greater than ia. 
Let ABCD — G be a cube side a. 
Let Abed — g be a cube side ia. 

For favorable cases the points are confined to the smaller cube. 
(ia)(ia)(.lo) , 



.•. ehance=- 



(a)(o)(a) 



73. Proposed by 0. B. M. ZERR, A. M., Ph. D., Professor of Mathematics and Science, Chester High 
School, Chester, Pa. 

On an average 1 vessel out of every n is wrecked. Find the chance that out of m 
vessels expected p at least will arrive safely. 

I. Solution by the PROPOSER! 

The chance of a vessel arriving is [(»— 1 )//»]. 

The chance of a vessel not arriving is 1/w. 

The event will happen if, m, (m— 1), (m— 2), (to— 8), (m— 4), 

down to p vessels arrive. 

Thus the required chance is the sum of the first (m— p+1) terms in the 
expansion of 

m! / 1 \ m -Pf n— 1 y 
p\(m— p)l V n ) \ n J 
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If n=10, «i=6, p=3, we get chance=( 1 \) 5 +o(A)( 1 » ) 4 + 10( 1 V) 2 (A) s 



